Involvement of placental peptidases associated with renin-angiotensin systems in preeclampsia.
Preeclampsia is characterized by pregnancy-induced hypertension accompanied with protein urea and generalized edema. Preeclampsia develops during the second half of pregnancy and resolves postpartum promptly, implicating the placenta as a primary cause in the disorder. Normal pregnancy is associated with reductions in arterial pressure and attenuated pressor response to exogenous infused angiotensin II (ANG II). In contrast, women with preeclampsia show the similar sensitivity to the pressor effect of ANG II as do non-pregnant women. To elucidate the involvement of placental peptidases associated with renin-angiotensin systems, we determined the localization of angiotensin-converting enzyme (ACE) and aminopeptidase A (AP-A), ANG II degrading enzyme, in the placenta and compared the expression of mRNA and protein in uncomplicated and preeclamptic placenta. In addition, AP-A expression in trophoblastic cells treated with ANG II and ACE expression in HUVECs under hypoxic condition were analyzed, respectively. The expression of both peptidases in the preeclamptic placenta was significantly higher than those from uncomplicated. ACE was primarily localized to venous endothelial cells of stem villous whereas AP-A expression was recognized in the trophoblast and pericytes of fetal arterioles and venules within stem villous. Hypoxia induced ACE expression in HUVECs while both hypoxia and ANG II evoked AP-A expression in trophoblast. These results suggested that hypoxic condition in preeclampsia induces ACE activation in feto-placental unit to maintain the fetal hemodynamics and placental AP-A plays a role as a component of the barrier of ANG II between mother and fetus.